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|57) Abstract: 



PURPOSE: To improve the productivity of L-threonine or L- isoleucine, by culturing 
a microbial strain belonging to Corynebacterium genus, etc., in a medium and 
producing L-threonine or L-isoleucine in the medium. CONSTITUTION: L-threonine or 
L-isoleucine is produced and accumulated in a medium by culturing a microbial 
strain belonging to Corynebacterium genus or Brevibacterium genus having a 
recombinant DNA of a vector DNA and a DNA fragment carrying a genetic information 
participating in the synthesis of homoserine dehydrogenase and homoserine kinase of 
a microorganism belonging to Corynebacterium genus or Brevibacterium genus. The 
produced amino acid is separated from the culture product.COPYRIGHT: (Q1987, 
JPO&Japio 
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C6) H D H £VH K ffiiifc* <D * 7 9 v-^y? 
38 2 H© S m a 1 fflffiSBtefr £ 3 * ifcft * 
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% I * 

{%/ n 

ATCC3 1833 0 

^ ATCC3U33/pChoml 0. 4 

fS] ATCC3U33/pCbo»lO 1. 9 

3**ft*T'J0t-A-*»« ATCC13868 0 

a ATCC13868/pChoinl 0. 6 

m ATCC)3868/pCbonlO 2.2 

tt^muOl-W^T-^H ATCC13869 0 

PI AUCl3869/pCho«l 0. 3 

[SJ ATCC13369/pCho»IO 1. 7 

^MMJT'i-H^n ATCC21475 0 

ft ATCC21475/pChool 0. 4 

R ATCC21475/pCho»10 5. 2 



(5) pChomUSlMipChoinl Ot*A 

i^AFERM P-7160.rut* 
/<;t 'J !)^ • 79/AATCC 1 4 0 6 7 * 

;^-;;^ferm bp-158 

pCEHmiKDNAl/i g *£C 
EcoRt JBKBft ( 9 x I 0 0 oi M . 
M g C * * 6 m VI T N a C < 5 OnM, pH 
7. 5) 20HCEcoR] (STBifcttS) £ 
3*tt&ftlU 3 7 fC 6 0t>N)£JS$> 70 

t-ei 5 »iBiDfturet«*#jh* cn 

Cf**yATPtft + i'TTP^$0.0 5 
m M&fiD AttfflD N A 'J / 7 - 7 - 
i?77f/yY <$«&J±S> *3*tttox.. 
3 7 VV 3 0 £H£G*iK 70tTI 5^M 

— pChom!r7^iKDNA3/ig 
*±C S m a t fflKJSfc (M*l.DmM. 
K C * 2 0 m M , M g C * , 6 m M . p H 7. 5 > 
ZOMCSmal ( ) * 3 « tt * 

JtCfPvuI (SfflfflttH) * 1 4&ftttlL* 
3 7 8 0 7>WRi£*^fco fiJS«l + *^ 
* u * * 5 - • 7 o - - y ^ (a-^K^^'J 
y >jr . ,x - - . h 19B2 ) 1 6 4 

KJS&^T >/o -*y swgftftlftcr frit* 
2. 6 * o - x x K 0 & t . i8tfr!SI4» 



pChomlipChomlO ©JfcJtfelSI 

* 2 a 



(SI 

PI 
n 

H 



(l/*> 




PERU P-7160 


1. 2 




FERM P-7160/pChool 


2. 6 




FERN P-7160/pChoraiO 


5. 3 




ATCC14067 


0 




ATCCH067/pChool 


0. 6 




ATCC14067/pChoalO 


3. 7 




PERK BP-158 


0 




PERU BP-158/pCtioal 


0. 9 




PERM BP-158/pChoolO 


4. 8 
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g£pU-8 0t:, 1 0 Lfc©^. it 

2 0 a* i ©E c o R I 

i5KJG«!*«& U 5mM ATP^Spi 
iT< 9 * 1 *tt£iJDL. 

12t. 1 5 8*i«!KJe$tffco a5K©;*fcKJ: 

#KI£fc«S© 11*^^7^^ KDN A* WIS 

(Bffl»*P stimU Ttfa-xY>u 
ttfttftltiTfttfrCfcMm. p C h o oi 2 0 li 

pChouiKDSa i !3. 6*o-?-*#A»r 
ft"«0^ *>% 1 HCl^tP s t I I. 0 * o-<-* 

aw© 2. 6 + 

p C h o m 2 0 £££ Ucorni ^ 
DNA^I^t, K 5 3 «cl»J;Cf K 5 4 t**W 
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'M*^riXM-( (J. Biochea. ), j>£. Mi 
(1970). 13* 219 (1972) icfctt* nr^ 
S^fc-eaJ/ELfcfcm. K54«OpChom 
2 OJ&fcfeStttsUpC h oi»l J&HlfcfctttFol 
»(C. K 5 4«<D1 6 mow DStt*iKU K 
5 3»cDpChorn2 0 fcift* I* p C h o m 
1 K 5 3«© 1 7 «<D 

HKSit^^U, w<D8£fr£* Sma I** 

CO H D* «fctf H KpSafe^^^OD N A«J«K* 
pChom lfJ:c;pChoni2 0 K t 7 4> 

t-DN A«UBFK*<D£ttXE?fl*> v »x • -( y 
• x y«f-< V- l Q l 2 OK, 1983 



*<D*6$*3II 3 &3fcli2 6 1 5 

ttSttJiOiftaSnia I-PvuIDNA BfW 

O-f-fy^u-A (&S322 *£«51557 
* a e#J:0ttSI571**tt3249T* a e> IC#I& 



40 

cccccottoata ttacatttcatamtatactaaaaatcttgacaotttttcccottgaa 

120 

AACTAAAAA0CTG80AAG0T0AATC0AATTTC0GCGCT TTAAAGCAAAAATOAACAGCTT 

180 

GCTCTATMTCGCTAGOTACCCTTTTTBTTTTGGACACATQTAOGOTGOCCGAAACAAAO 

2*0 

f AA T AGOAC^ACAACOCTCOACCCCOA TTATTTTTOOAGAA TCATOACCTCACCATCTCC 

300 

CCCAAGCTT^AACCCCCGCAAGGTCCCOOCTCAdCAOTCOGAATTCCCCTTTTAOOATTC 

360 

ccaacactccccactoaootgatgcotctgatoaccoagtacggtgat&aacttccocac 

n««Af-oL*un»«Thf-G1uTrr<}l yA*»OluC«uA I «Hi • 

420 

CGCATTGGT0GCCCACTGGAGOTTCOTGGCATT0CTCTTTCTCATATCTCAAAGCCACCT 
Ar« i I «G I yG I yPreLn/GI «V* I ArvO 1 y 1 1 *A 1 * U. I S«~A*» 1 1 «S#H. r WV©A#- g 

480 

GAAGOCCTTTOCACCTW^CCTOCTCACTOAGOACOCTTnOCACTCATaW^CCOACOAT 
C I u<3 1 y V« I A 1 sProO ! uL«uL»oThr0 1 uA»A I «Ph*A I »L«u 1 1 «C I uAr oO I **«p 

340 

OTTGACATCGTCOTTOA60TTATCOGCC(XArTGAGTACCCACOTGACGTACTTCTCGCA 
W» I Asp t 1 I V. 10 1 »jV« 1 1 1 «C I yQ I y [1 «4J 1 uTyr-ProArgO 1 oV» I V« 1 L»«A» • 

600 

GCTCTQAAOOCCQOCAACTCTflTTOTTACCOCCAATAAflOCTCTTOTTCCACATCaCTCT 
A I «L«uLy*A I *0 1yL r»S«f-V« I V* 1 Thr A I «AmLriA t «L«wV« I A I *Aa»H 1 *S«r- 

460 

CCT0AOCTTCCT(MT(X^UKGOAA«CCGCAAAC0n0ACCTGTACTTC0AOGCT0CTOTT 
A I mQ I uLvuA 1 «A«pA I «A WG I uA I «A I aAwn I A»pL*uTyrPH*G » mA I *AWV» \ 

T30 

CCAGGCIXAATTCCAOTOGTTCGCCCACTCCinCOCTCCCTGGCTGGCGATCAOATCCAO 
A ) aO 1 yA t • 1 1 »ProVa I V* 1 C 1 rf»roL «vAr*«Ar e S«rt.MM 1 «G 1 k A»pC I n | UC 1 r> 

780 

TCTOTCATGCGCATCOTTAACCGCACCACCAACTTCATCTTCOACGCCATGOATTCCACC 
SwVi I H« tO 1 r 1 1 *V/» t AanO t y ThrThr Aw*Ph* I t «l«uA »pA I aft* tAapS^TKr 

840 

ggcgctgactatocagattctttggctoagccaactcgtttgcottacgccoaaoctgat 

CI yA 1 *Aw>Tr»-A I aA«aSw-L«uA I «0 1 uA I •nwAr-dLvuO 1 y TyvA ( *0luA t «Aa» 

900 

CCA ACT GCACACCTCCAACGCCATGACCCCOCATCCAAGGCTOCA A TTT TOCCAf CCA I C 
Pr-o rtv-A t «AaeVi I C luG 1 yHl oA»pA I • A I m S»ri_ y»A I mA ) * It «L«uA I *S*<- 1 1 • 
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y 940 
gctttccacacccctgttaccgccgatcatotgtactcccaacctatcaccaacatcacc 

A I aPhaM I • rhr At-gVa I Thr A I aAapAapVa 1 TyrCyaG 1 uG I y M • S«r Aam 1 1 aSar 

1030 

octccccacattgacgcagcacagcagocaocccacaccatcaaottgttgccca tctot 

A I aA I iAw I taG 1 uAl aAl a&l nG I nA I «G1 yH laThr 1 1 alyaLauLvwA I alWCra 

1080 

CACAAGTTCACCAACAACCAACCAAAC7CGGCTATTTCTCCTCCC0TCCACCCCAC7CTA 
C 1 uLyaPhaThr AsntyaC I uQ I )rCyaS«rA lad *S*T A I aAr QVa I H i aProThrlM 

11*0 

t tacctgtgtcccacccactcccotccotaaacaagtcctttaatgcaatctttottcaa 

L avPr oVa I Sar H i aProLawA I i$wVi I AanLyaSarPHaAanA I a 1 1 aPhaVa 1 6 » w 

1200 

CCAGAAGCACCTGOTCCCCTCATOTTCTACGCAAACCCTTCCACGTCCCCaXAAACCCT 
A I *G I uA » aAt *G 1 yAr oLaun* tPhafyrQt yAan61yCr»AraTrpArgA I aAa*G 1 y 

CT(^TGTGCTTCGCGACOTCGTTCCA<MXGOCGAAACAAGGTCCACCOTGGCCGCTOTC 
L auCauC r -C 1 • Thr S«r L«*jG 1 xsProH i aG I uThr Ar ^CyaThrVa I A I *A I aVa I 

1320 

CAGG7GAOTCCACCTACDCTAACCTGCCOATCXT0ATT7CCO1CA0ACCACCACTCGTT 
G 1 *»Va 1 SarProProThrCavThrCyaAroSarCavi 1 1 aSarVa I AroProProLauVa I 

1390 

ACCACCTCGACATGGATGTGGAAGATCtJCOTGGGCOTTTTGGCTGAATTGGCTAGCCTGT 
Thr ThrSar Thr Tratte t FrpL y e 1 1 aA I aTrpA I aPhaTrpLauAanTrpLauA I *Cy« 

1440 

TCTCTGAGCAaCCAATCTCCCTGCDTAACAATCCCACaCCAA O AGC O COATCATGATGCA 
S*rLauSa<-Ly*G 1 uSarProCy »Va I Thr 1 1 aAroG InG I uGT uArpVUoAawAspAl • 

1300 

cgtctgatcgttgtcacccactctgcgctggaatctgatctttcccocacccttgaactg 

ArgLavl laVatVal ThrHi aSarAl aLawG H*S*r, AaoCavSar Ar 9 ThrV» I G t U_au 

1360 

C TOAACGCT AAGCCTGTTOTTAAGGCAA TCAACAOTOTGATCCGCCTCOAAAGGGACTAA 
LauLyaA I aty*PraVa I Va I Ly«A I • 1 1 •AawSarVa I [ I «Ar gLawG1uAr«Att»«» 

1620 

T TTT ACTGAC A TGGCA*TTCAACTGAACOTCGGTCflTAAGOTTACCGTCAC0OTACCTC0A 
HatAlal laC 1 uLawAanVa 1 G 1 yAr oLy *V« I ThrVa I ThrVa | ProG | y 

1680 

TCT TC 7 GCAAACCTCGCACCTGCCT7TGACACTT7AGOTTTGCCACTGTCOATATACCAC 
S«r Sar A I aAanl. auG 1 rProG 1 rPh*Aax»Thrt.auG 1 r L auAl aLaoS«r 1 1 a Tyr Aap 

1740 

ACTOTCGAAOTGGAAATTATTCCATCTGGCTTGGAAGTOGAAGTTTTTGGCGAAGGCXAA 
ThrVa IGluValOluI lal l«ProS«rfllyi.a^3)uV»10luV»IPh«6lyOIuGIyGtiv 

1800 

GGAGAAGTCCCTCTTGATGGCTCCCACCTGOTGGTTAAAGCTAT7C0T0CT0CCCTOAA0 
Ol y GlwyatProLa^apGW5»rMi»LwuV»lVa,lLy»A\»I»«ArgAlaClyt«OLir» 



1060 

GCAGC TGACGCTGAAG7GCCTGGATTGCGAGTGGTGTGCC ACAACAAC A TTCCGC AGTCT 
A I *A I aAaoA I aG I wV* 1 ProG I yLauArgVa I ValC y«H laAanAanl I -ProG t nSar 

1920 

CGTGG7 CTTGGT1 CC7 CTGCTGCAGCGGCGGTTGC7 GG7 G T7GCAGC AGCT AATGGTT TG 
AroG 1 rt auG 1 yS«rSarA I aA 1 aA I «AI aVa I A 1 aG I yVa I A I «A I aA 1 aAaoGt yt.au 

1*90 

GCGGATT TTCCGC TGAC TCAAGAGCAGAT TGT TCAGT TGTCC TCT GCC TT TGAAGGCCAC 
A 1 #A«pPhaP«-oL auThrG 1 aG I uG I r» I laVa I Q I nLauSar Sar * I aPhau I oG 1 yH I ■ 

2040 

CCAGA T AATGCTOCGGC TTCTGTGC TGOGCGGACGAGTGGTG TC GTGGACAAAf C TG TCT 
Pr »A apA a»A laA I * A I aSarVa ILawG I yGl yAraVa 1 Va 1 Sar TrpThr AanLauSar 

2100 

atcgacggcaagagccagccacagtatgctgctgtaccacttgaggtgcaggataatatt 

1 1 «Aa«>G ) yLysS*rG ) nProGIM rrAI aAUVa 1 ProL awGl uVa IG1 AAaeAan r I a 

2160 

CGTGC6ACT0CGCTCGT TCCTAATTTCCACGCATCC ACCCAAGCTGTCCCCCGAGT CCTT 
ArgAla Thr A I aL*uVa I ProAartPHaHi aA I a Sar ThrGI uA I »l/a I Ar oAroVa Haw 

2220 

CCAACTGAAGTCACTCACA TCOATGCGCGAT TCAACGTGTCCCGCOTTGCGGTGATGATC 
Pro Thr G I uVa ) ThrH t a I ) aAapAl aAroPha Aan Va I Sar Ar aUa I A 1 aVa IMatJ la 

2200 

GnGCATTGCAGCAGCOTCCTGATCTGCTOTGGGAGGGTACTCGTGACCOACTGCACCAO 
Va 1 A I aLauG I nG I nAr«ProAa*i.aU.«wTrpG IwGly Thr Ar pAa»Ar«LauH t aG 1 a 

2340 

CCTTATCGTGCAGAAGTGTTGaXOTTACCTCCGAATGGGTAAACCGTCTGCGCAACCOT 
ProT y r AroA I aG I uVa ILauPr oVa 1 ThrSarGl uTr aA/a I AanAr cL»uAr«AanAr « 

2400 

GGCTATGCAGCGTACCTTTCCGGTGCCGGCCCAACCGCCATGOTGCTGTCCACTGAGCCA 
G I y 7 yr A 1 aA I a TyH. auSarG 1 yA I aG t yPro Thr A I arta tVa 1 LauSa^ThrG I ^>ro 

2460 

A TTCCAGaCAAGOTTTTGGAAOA TGCTCOTGAG TC TGGCATT AAGOTOCTTCAOCTTGAO 
1 laPr«As«CyaVa IL*u61uA*pA!aAroGtu5*rG1 yl l«LyaValLauGIU.«wG1u 

2320 

GTTGCGGGACCAGTCAAGG T TGAAGTTAACCAACCTT AGGCCCAACaaGGAAGCCCCC T T 
Va I A I aG I yPreVa 1 LyaVa I CI oVa lAanO I ftPro>« •» 

2300 

CGAATCAAGAAGGGGCCCTT AT TAG TOACCAATTATTCOCTGAACACGT GAACCT T ACA 



GGTGCCCCGCCCGTTGAGTGGTTT AGTT CCAGCTG 



pChomlDNA \ *&&tsH i n & \HM 
( h Ul OmM. MgC£> 6 m M . 
U a C i 60mM. p H 7. 5 ) 20^fi:Hi n d 
HI (^TgifittSJ) *3*fc«t)DU, 3 7 tT6 0 
7 0 trr 1 5#ffflJlDfll,£!5*ffit 
:niCf**'>ATP, 7T+/CTP, 
f* + '/CTP, f**^TTP**0. 0 5mM 
*fiO L . Attffl D N A # y > 5 — < I 7 - ->* 7 7 
v r (SfflattS) * 3 3 Ttt 

3 0£fflEfe«. 7 0 tr 1 5 £AB/JDflL££* 

*^Sa<l (Si8i&*t») ^ 3 »ttJnx. 
3 7t. I B*fffi5JS*tf fcjft^ S^«J^r*'o - 

»«ftftnic*i** CB)ICCUfc35tt-ff2. 5 + 
o-<-^(D»fK"*ff«ls 2 OtfOH i n d mm 
RP5*C*W tfc. 

pCE54/?xi KDNAl«*#t' 
E c o R I fflS^tt 20HC£coRI^3l& 

sajt, 3 7 tr 5 o 7>iasj&fc. ntri 5 

ATPift4>TTPt*aO 5 m MSAD 
* tt ffi D N A 1M / 7 - I ?-/75/^^ 
^SmtJfiDX.. 3 7 TCT' 3 0 »MJ5£*tf, 70 



3Mtt^ttI^, 3 7 cr l ^MSiS^ -tffclft^ R 
*>5fcT I 2. 5 * o U 20 

PI5DN A W«rM-<D«^^!8^ts 5mM ATP 

* 1 £ T 4 9 if-** I t 12C? 

o^nh^flfiU wO i j if- vrjs^j^^ 

pChomMi tfcC©7*5^ 5 KDNA 
IIS a £ I 3. 6 * ° *<-xmfrV>0 *>® H i n d 
ID-Sa^I 2. 5 + o-«-^»«- J £"9'7'^o- 

K5 4t*OpChom2 0*5lrMipChom 
2 1 «tf*lt©H Di>'J:CFH KIStt*->' + • 

* y ■ ^ H < (J. Biochen. ). 68, 
311 <19T0)*Jttfiq» 71. 219 (1972) (T SB « $ 

nn^^^i?M«Lfcei, p c n o m 2 i « 

^ftOHDgttllpCh orn 2 0O1 5 5> <0 I 
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<1 



©9fl^3 K 7 5 - * C £ H i nd 

WMLfc. 

') - x < y^ - 7u-^OMte3 KyOiKi 
HKigfe^eD^-T'y • 'J - r * y *r • 7 u - a 
OBflfe^ KyoijH (HDiifc-fOJ-T*^* 'J 
-f < ^ * 7u-AOC3£»fB#) (Dl 2 0 ^ 

t ~7 *s • 'J -f'-f ^ ^ • 7 i/-^©|^it3 y v 
®Tfc<Z>6 0 «S£tnctt9 5 *OT»»t*l 

r*mm<D&%&ii 'sir* ^ui^ns, 

3B 4 acii_taic H Dv TftiC H K (DEft*^ 
LT*So T«ffi*t*a«y«r*4o DNAKJHI 

^tJ^^Ufco HK8fife3 KvJ:«OS t pliHD 
Off it a Ky^^Lti^. 
?B5*CMU H KOCjfctt D N AfiWi 4 SIS 
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% 4 ft 

Hind ED 
i 

IIO : CGATTATTTTT6GAEAAI£AliLiCaCACCATClll£CCCAkCTTIAA 
CtXCaGCAACGTCCCGGC 

HK : TCACCCACTCTGCGCTGfiAAl£l£ATClTTCCCGCACCGT7GAA£lltC 
TG&A£jECIAAGC£TG,TT6 

U^Jii^CGI&ATTiittCTTTTAi^ 

GTGATGCGTCTGATGACC 
MetArgLeuHetThr 

TTAAGGCAAII^AI^6TiaTCCGaTCGAAAji£GACTAATTTTAa£i 

Stp 

CATG6CAATTGAACTG 
yeUJal leGluLcu 



% 5 ft 

GTTAACCAACCTTAG6CCCAACAAGCAAfiCCC^ 
ValAsnGlnProStp 

ATTAGTGAGCAA 



& *% <p a m 

7~u e^; r97AjRtCJRriS8£&©:xu'i-- 
fioDNAt^H-y^^i KiOfil!»ij*D 
Aj*:fcJ;ar U t r ¥ 7 ^afflacitf* L 

4.K)M<Dfg!$'X&ej 

£lE9l*pChoaii0fHI8K*Sa £ [ , 

Ps t I. EcoR li>JtC/BamH l<D3JWrife 

* o (Kb) "Cft* <* flTP So p C h o m 

I ©*^£Slfc7>(D&fettD N A BrJtJtC H D * 

SB 2 0 li , pCh om 1 ii;; o--y/jn 



?*#msaA (io2) ta *j a si i ^ # & £ a _^ 

ftft# to » # 




(14.3/0) 

Psrt 



BomHI 



BotrHl 
SaU 




DMA 

(j1M7tWnty(74 ATCC3I833) 



BamHl 



EcoRI 



Psfl 



V 



Soil 



Soft 



T4 DNA'fAr-C" 



(I8V0) 
Psll 



\ PstI 

ONAirrtf 

Ps ti 




BomHI 
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M 2 m 



Sail 



EcoRI 




Smar 



fWl Sa£I 
i 



®Int.Cl.« 




//(C 


12 


P 


13/08 


c 


12 


R 


1:15) 


(c 


12 


P 


13/08 


c 


12 


R 


1 : 13) 


(c 


12 


N 


1/20 


c 


12 


R 


r.i5) 


(c 


12 


N 


1/20 


c 


12 


R 


i:i3) 


(c 


12 


P 


13/06 


c 


12 


R 


1:15) 


(C 


12 


P 


13/06 


c 


12 


R 


1.13) 
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